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Mr. R. G. Macbeth: Osteomyelitis of the maxilla has always been an uncommon disease and it is becoming rarer still. The course and prognosis have been radically changed from grave to benign since the advent of chemotherapeutic agents and the antibiotics.
Etiology.-Operative injury or direct spread of infection from the teeth or the antrum are the commonest aetiological factors. Lillie [1] , however, has suggested that the tear sac may also be the primrry-seat of infection. A bloodborne infection is theoretically possible but rather unlikely on a basis of anatomical considerations.
Pathological anatomy.-The maxilla is an irregular bone, containing a large air sinus whose walls are in the main composed of thin compact bone, but below which lies a mass of spongy alveolar medullary bone. Infection is more likely to gain a footing and to spread in lhe alveolar bony mass, than in the relatively compact bone of the antral walls. As Wilensky [2] has pointed out, the arterial supply is derived from the internal maxillary artery, whose branches form anastomosing loops or arcades; consequently sequestra are likely to be limited to that area supplied by a loop, or the whole bone may form one large sequestrum. The pathology is comparable to that occurring in osteomyelitis of the frontal bone (Proc. R. Soc. Med., 1949, 42, 284) , which was discussed before this Section in 1949. The main point of difference between the two bones, however, lies in the arrangement of the arteries of the maxilla and its lack of diploic veins. In fulminating cases infection may spread to neighbouring bones; orbital cellulitis and cavernous thrombosis are also due to direct spread.
Lillie [I] states that the Caldwell-Luc type of operation more commonly leads to osteomyelitis than does the intranasal, but in my opinion the intranasal approach, particularly where a rasp or burr has been used to make the antral stoma, is much more likely to produce this complication. A plea is offered for the routine use of the Caldwell-Luc approach. The entire operating field is visible all the time and it is thus easy to restrict the operating to the hard and relatively avascu4ar bone.
Bacteriology.-Staphylococcus is the commonest infecting organism. Anaerobic streptococci are also commonly found (Galloway [3] ).
Diagnosis.-Deep boring facial pain and pyrexia, a few days after the operative interference, are followed by swelling, trismus and facial anrsthesia, and nasal discharge increases. Ocular symptomatology includes epiphora, proptosis, impaired mobility and blindness.
Swelling may be found additionally over the ascending process of the maxilla, in the canine fossa, over the hard palate, and the lateral nasal wall. Kirby and Hepp [4] have described one case following dental extraction, and another where the operative interference was the intranasal operation; in the latter the invading organism was the anaerobic streptococcus. Abscesses may occur in any of the points of swelling and sequestration may follow at a later date if untreated. Septicemia or intracranial complications may kill the patient.
Treatment.-This consists of draining pus wherever it may be encountered and giving an adequate dosage of penicillin. ILLUSTRATIVE 
CASES
These include that of T. F. (Figs. 1 and 2), a boy aged 12, who was seen in December 1946. In his case the osteomyelitis had proceeded from an infected first canine milk tooth socket. On admission he was very ill and delirious. There was marked swelling of the left side of the face, neck and eye and discharge from the left nostril and mouth, with considerable chemosis and diminished eye movement. He ultimately became blind in that eye. He was treated with penicillin 20,000 units three-hourly and sulphadiazine I l grammes six-hourly. After two days his general condition improved, though a localized fluctuant swelling developed over the ascending maxillary process. The swelling was incised and an irrigation and suction tube was inserted through which penicillin 1,000 units per c.c. was given twice a day. The subsequent progress was entirely satisfactory and the boy had no further trouble with the nose or with the teeth. After four months he had recovered central vision of 6/9 in that eye. The second canine tooth has erupted normally.
Osteomyelitis in sucklinigs.-This requires separate treatment from the point of view of symptomatology because it presents itself as a somewhat rare condition, usually under the mistaken diagnosis of an acute maxillary sinus infection. In 1939 Asherson [5] made a comprehensive review before penicillin was available, and considerable literature of reported cases has grown up in the Laryngological and Dental Journals of the world [6, 7, 8, 9, 10, 11, 12, 13] . Staphylococcus aureus is almost always the organism responsible, and the route of infection has variously been thought to be the maxillary antrum, the dental germ of the first molar, or the lacrimal apparatus. It seems to be generally agreed that the unerupted dental germ is the commonest primary focus, and that the infection gains entry through an abrasion on the surface of the gum. This theory gains support from the fact that in a considerable number of cases the mother is found to be suffering from a cracked nipple or some other staphylococcal breast infection. The infecting agent may also obviously be the Section of Laryngology finger of a relative, nurse or doctor, or the teat of a feeding bottle. Haworth [14] described 5 cases and agreed that the route of infection was probably via the dental germ, and that this in its turn might be bloodborne or from the adjacent gum. He thought that there was not enough information available in most of the published cases with regard to the condition of the mother's breast.
The patients vary in age from a few days to a few months. The swelling is generalized on that side of the face and becomes extreme in the canine fossa. Pus appears in the nose on the same side within twenty-four hours and is due to secondary antral infection, gastrointestinal disturbances are also commonly present. Treatment follows lines already described for older patients, i.e. to give adequate penicillin and to incise abscesses as they occur.
ILLUSTRATIVE CASES
These include case 1. V. (Figs. 3 and 4) , aged 6 weeks, seen July 1949. Breast fed but no history of mother having had mammary infection. Abscess in the left canine fossa and lower orbital margin opened in both situations. Staphylococcus aureus grown in pure culture. Recovery was complete. An unusual feature was that he developed stenosis of his lacrimal duct without dacryocystitis; this has yielded satisfactorily to treatment.
Sir William Kelsey Fry: Osteomyelitis of the maxilla may be acute, subacute or chronic. At the present time the acute type is an uncommon condition. With improved social conditions this clinical picture is disappearing. In Singapore, where there is much malnutrition, osteomyelitis is common, but with less mortality as a result of the advent of antibiotics.
The acute stage is frequently seen in the mandible where the blood supply is poor compared to that of the maxilla and infection in most cases, spreads from the teeth. The few cases of acute osteomyelitis of the maxilla seen in adults since the Second World War have been due, I think, to direct infection from an acute antrum or as a secondary condition following a sarcoma of the antrum or its neighbouring structures.
While acute osteomyelitis of the maxilla is rare, chronic local osteomyelitis of the bone is probably the commonest infection of the bone to be found to-day. Do laryngologists really appreciate the close relation of the spongy alveolar bone to the antrum? f raise this question because reference has been made to the dense, compact bone which forms the walls of the antrum, and one is left with a slight feeling that because of it, all is thought to be safe. It may be that the surgeon accustomed to doing the Caldwell-Luc operation forms the opinion that the antral wall is of an equal density in all regions, except for the inner wall. This is not so-the floor of the antrum, which is formed by the alveolar bone, has a very thin layer of compact bone, only a little thicker than the wall of the cancellous spaces of the alveolar bone itself. It is similar to that found surrounding the healthy tooth socket, which is nothing more than the wall of the cancellous spaces spread out in a line, and is seen in the X-ray as a white line known as the lamina dura.
Microscopic findings in normal maxilla show that the bony floor of the antrum is not always continuous; it is not only pierced by vessels, but sometimes shows broad interruptions so that the periodontal membrane of the neighbouring teeth comes directly in contact with the mucosa of the antrum. Further, there is an intimate relationship between the blood vessels supplying the teeth and their periodontal membrane and the antral mucosa.
Mr. D. S. Hayton-Willan: Causes of osteomyelitis of the maxilla.-(a) Authorities differ as to whether the most frequent cause is antral infection or odontogenic infection. Differentiation from acute dental alveolar abscess.-Extraction of the tooth in a case of acute alveolar dental abscess produces local and general improvement within twenty-four hours; whereas in osteomyelitis, if extraction of a tooth be the only treatment carried out there will be less marked improvement or even none. The closed eye and red indurated cheek may be due to a periostitis from acute dental abscess or due to an osteomyelitis from an infected tooth.
Points in treatment.-(1) Early, plentiful and continuing antibiotics. (2) Conservative surgical approach. Gentle removal of a loose tooth is less traumatizing than incision. Disturbance of developing tooth buds should be avoided if possible.
Later help by dental surgeon.-(1) Fitting of prosthesis for missing bone and teeth. (2) Ort-hodontic observation and-treatment if necessary.
(A full account of this Meeting will appear in the Journal ofLaryngology and Otology.)
